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$EVWUDFW ,Q WKLV SDSHU ZH GHYHORS D EDQN QHWZRUN UHYHQXH IXQFWLRQ WR HYDOXDWH EDQNV¶
QHWZRUN UHYHQXH SHUIRUPDQFH 7KH EDQN QHWZRUN UHYHQXH IXQFWLRQ ZKLFK H[WHQGV WKH
HQYLURQPHQWDO UHYHQXHIXQFWLRQDQG WKH WZRVWDJHQHWZRUNFRVW IXQFWLRQ LVFRQVWUXFWHGDV
WKHGLIIHUHQFHEHWZHHQWRWDOUHYHQXHDQGWKHUHVHUYHVIRUSRVVLEOHORDQORVVHVWRLQFRUSRUDWH
WKHUROHVSOD\HGE\QRQSHUIRUPLQJORDQVLQEDQNSURGXFWLRQ7KHVHFRQGSDUWRIWKHSDSHU
WKHQ DSSOLHV 1HUORYH¶V UHYHQXH LQHIILFLHQF\ PRGHO :H FRQVLGHU UHYHQXH PD[LPL]DWLRQ LQ















DQG XQSUHFHGHQWHG FRQVROLGDWLRQ SURFHVV RI WKH -DSDQHVH EDQNLQJ V\VWHP KDV DWWUDFWHG
VXEVWDQWLDO UHVHDUFK LQWHUHVW 7KHUH KDYH EHHQ D QXPEHU RI UHFHQW VWXGLHV WKDW DQDO\]H EDQN
HIILFLHQF\LQ-DSDQHJ)XNDR)XNX\DPDDQG:HEHUDE+RVKLDQG
.DVK\DS$VVDIHWDO0DPDW]DNLVHWDODPRQJRWKHUV 





HJ )XNX\DPD DQG :HEHU  D E $VVDI HW DO  %DUURV HW DO 
SURYLGHHPSLULFDOHYLGHQFHRIWKHORZSHUIRUPDQFHLQWKH-DSDQHVHEDQNLQJVHFWRU0RQWJRPHU\
DQG 6KLPL]XWDQL  IXUWKHU VKRZ WKDW FRVWO\ VWUXFWXUDO DQG LQVWLWXWLRQDO UHIRUPV




IDFHGE\ WKHVHFWRUDQGSURSRVHDQ LQQRYDWLYHIUDPHZRUN WRHYDOXDWHEDQNV¶QHWZRUNUHYHQXH
HIILFLHQF\ :H DGGUHVV WKH IROORZLQJ UHVHDUFK TXHVWLRQV WKDW KDYH QRW EHHQ DGGUHVVHG LQ


SUHYLRXV -DSDQHVH EDQNLQJ UHVHDUFK VWXGLHV )LUVW ZH PRGHO DQG LGHQWLI\ WKH YDULDWLRQ
GLIIHUHQFHVEHWZHHQRSWLPDODQGFXUUHQWEDQNUHYHQXHIRUWKHVHFWRUDVDZKROH7KLVVRUWRI
DQDO\VLVKDVEHHQRPLWWHGIURPFRQWHPSRUDU\OLWHUDWXUHRQEDQNHIILFLHQF\ 








DQG WKH WZRVWDJHQHWZRUNPRGHO LQWURGXFHGE\ )XNX\DPDDQG:HEHU  DQG)XNX\DPD
DQG 0DWRXVHN  )XNX\DPD DQG :HEHU D FRQVLGHUHG D ILQDQFLDO UHJXODWRU\




SURYLGHELDVHG UHVXOWV LQEDQNHIILFLHQF\DQDO\VLV6R IDU UHVHDUFKKDV OLQNHGRQO\13/VZLWK
WHFKQLFDO HIILFLHQF\ 7KLV SDSHU H[WHQGV WKH WUDGLWLRQDO FRQFHSW LQ WKH IROORZLQJ GLUHFWLRQV $






GHSRVLWV KDYH WR EH µSURGXFHG¶ E\ EDQNV 7KXV WKH\ HQWHU LQWR WKH SURGXFWLRQ SURFHVV DW WKH
VHFRQGVWDJH7KHSURSRVHGPRGHOIXUWKHUVKLIWVWKLVW\SHRIUHVHDUFKE\LQWURGXFLQJDWZRVWDJH
QHWZRUNEDQNUHYHQXHIXQFWLRQZLWK13/V7KLVLVDQLPSRUWDQWDQGQRYHOFRQWULEXWLRQVLQFHZH
QRW RQO\ LQWURGXFH 13/V LQWR WKH WZRVWDJH QHWZRUN PRGHO EXW DOVR OLQN 13/V ZLWK EDQN
UHYHQXHDQGEDQNUHVHUYHV7KLVPRGHOWKHUHIRUHDOORZVXVWRHVWLPDWHDQRSWLPDOUHYHQXHWKDW
FDQEHJHQHUDWHGE\EDQNVZLWKUHVSHFWWREDQNUHVHUYHVIRU13/V:HGHWHUPLQHEDQNRSWLPDO
UHYHQXH DQG DW WKH VDPH WLPH LGHQWLI\ WKH RSWLPDO RXWSXWV LQ WKH SURGXFWLRQ SURFHVV 7KH
UHVXOWVZLOOWKHQVKRZGLIIHUHQFHVEHWZHHQRSWLPDODQGHVWLPDWHGUHYHQXHVDQGLQSXWVRXWSXWV
7KHDQDO\VLVKDVLPSRUWDQWPDQDJHULDOLPSOLFDWLRQV:HDSSO\WKLVPRGHOWR-DSDQHVH5HJLRQDO
%DQNV WR EHWWHU XQGHUVWDQG WKH FDXVHV RI ORZ EDQN SURILWDELOLW\ DQG SURSRVH KRZ WKLV FDQ EH
LPSURYHG
7KH VHFRQG SDUW RI WKH SDSHU WKHQ DSSOLHV 1HUORYH¶V UHYHQXH LQHIILFLHQF\ PRGHO DV
LQWURGXFHGE\1HUORYH)ROORZLQJ1HUORYHZHFRQVLGHUUHYHQXHPD[LPL]DWLRQLQ
WZR VWDJHV 7KH ILUVW VWDJH LV FKDUDFWHUL]HG E\ UHYHQXH PD[LPL]DWLRQ IRU D JLYHQ SURGXFWLRQ
IXQFWLRQ DQG LQ WKH VHFRQG VWDJH PD[LPXP UHYHQXH LV REWDLQHG E\ PD[LPL]LQJ DOO SRVVLEOH
SURGXFWLRQ RSSRUWXQLWLHV 7KH RYHUDOO HIILFLHQF\ PHDVXUHV DUH EURNHQ GRZQ LQWR DOORFDWLYH
HIILFLHQF\DQG WHFKQLFDOHIILFLHQF\DV&KDPEHUVHWDO  VKRZDFOHDUDGYDQWDJHLQXVLQJ
WKLV W\SH RI PRGHO )ROORZLQJ WKLV DSSURDFK ZH DQDO\]H QRW RQO\ 1HUORYH¶V 5HYHQXH


















WKLUG JURXS LQFOXGHV 6KLQNLQ %DQNV &UHGLW EDQNV &%V DQG 6KLQ\R .XPLDL &UHGLW
&RRSHUDWLYHV &&V VPDOO ILQDQFLDO LQVWLWXWLRQV VHUYLQJ PDLQO\ KRXVHKROGV DQG VPDOO
EXVLQHVVHV%DVHGRQWKLVFODVVLILFDWLRQZHFDQEURDGO\VD\WKDWWKHILUVWWZRJURXSVEHORQJWRD
FDWHJRU\ RI FRPPHUFLDO EDQNV 6KLQNLQ %DQNV DQG 6KLQ\R .XPLDL DUH D JURXS RI W\SLFDO
PXWXDOFRRSHUDWLYH ILQDQFLDO LQVWLWXWLRQV 7KH -DSDQHVH EDQNLQJ V\VWHP ZDV FULSSOHG E\ WKH
FRQWLQXRXVPLVDOORFDWLRQRIFUHGLWVDQGWKHGHOD\HGGLVFORVXUHRIWKHWUXHOHYHORI13/VLQWKH
V7KHSROLF\VWDQFHDGRSWHGE\ WKH-DSDQHVH*RYHUQPHQWDQGWKH%DQNRI-DSDQZKLFK
SRVWSRQHG WKH IXOO GLVFORVXUH RI 13/V RQ WKH EDQN EDODQFH VKHHWV ZDV VHOIGHVWUXFWLYH 3RRU
PDFURHFRQRPLF FRQGLWLRQV DQG WKH LQDELOLW\ RI EXVLQHVVHV WR UHSD\ WKHLU GHEWV UDSLGO\




 :DWDQDEH  +RVKL DQG .DVK\DS  DPRQJ RWKHUV ZKR DUJXHG WKDW WKH
YROXPHRI13/VZDVXQVXVWDLQDEOHDQGFDXVHGPDMRUSUREOHPVIRUWKHHFRQRP\DVDZKROH
7KHILQDQFLDOFULVLVLQ-DSDQUHDFKHGLWVKHLJKWLQWKHVHFRQGKDOIRIZKHQDODUJH
QXPEHU RI ILQDQFLDO LQVWLWXWLRQV GHFODUHG EDQNUXSWF\ DOPRVW RQ D GDLO\ EDVLV 7KH WXUPRLO
VTXHH]HGOLTXLGLW\LQWKHILQDQFLDOPDUNHWVLQFHILQDQFLDOLQVWLWXWLRQVSUHIHUUHGWRGHSRVLWWKHLU
PRQH\ZLWK WKH%DQNRI-DSDQ LQVWHDGRIDOORFDWLQJ WKHPRQH\RQ WKH LQWHUEDQNPDUNHW7KH
ILQDQFLDO FULVLV DQG FRQVHTXHQW FRQVROLGDWLRQ SURFHVV LQ WKH -DSDQHVH ILQDQFLDO PDUNHW FDQ EH
VSOLW XS LQWR WKUHHSKDVHV )XNDR DQG+RVKL DQG.DVK\DS GLVFXVV WKLV LVVXH LQ
GHSWK7KHILUVWSKDVHRIWKHFULVLVRFFXUUHGEHWZHHQDQGDQGZDVFKDUDFWHUL]HGE\
WKH EXEEOH EXUVWLQJ DQG WKH EHJLQQLQJ RI JUDGXDO DQG UHOXFWDQW LQWHUYHQWLRQV E\ WKH -DSDQHVH
*RYHUQPHQWWKDWKXJHO\XQGHUHVWLPDWHGLQWKHHDUO\VWDJHRIWKHFULVLVDWOHDVWWKHWUXHVFDOHRI
WKH SUREOHPV LQ WKH ILQDQFLDO VHFWRU 7KH VHFRQG SKDVH ± FDQ EH ODEHOOHG DV WKH
GHILQLQJ SRLQW RI WKH QHDU FROODSVH RI WKH -DSDQHVH ILQDQFLDO PDUNHW 2QO\ WKHQ GLG WKH




WKH SUREOHPV ZLWKLQ WKH ILQDQFLDO PDUNHW ZHUH QRW DVVRFLDWHG LQ WKLV SKDVH ZLWK WKH HDUOLHU
EXEEOH EXUVWLQJ EXW ZHUH DGLUHFW FRQVHTXHQFH RI WKH SROLF\ PHDVXUHV DSSOLHG IURP WKH ODWH
VRQZDUGV





WKH QXPEHU RI EDQNV RSHUDWLQJ LQ -DSDQ IURP  WR  7KH FRQVROLGDWLRQ DQG
UHFDSLWDOL]DWLRQ SURFHVV WKURXJK WKH PHUJHU RI ILQDQFLDOO\ GLVWUHVVHG EDQNV KDV FRPSOHWHO\
FKDQJHGWKHVWUXFWXUHRIWKHILQDQFLDOPDUNHWSODFH
2XUDQDO\VLV IRFXVHVRQWKHDFWLYLWLHVRI5HJLRQDO%DQNV,DQG,,WKDWFDQEHVHHQDVD
FRUHEDQNLQJ VHJPHQWZLWKLQ WKH -DSDQHVH ILQDQFLDO V\VWHP7KH -DSDQHVHEDQNLQJ VHFWRUKDV
IDFHG VHYHUH V\VWHPLF LQVWDELOLW\ VLQFH WKH HDUO\ V 6HYHUDO UHFDSLWDOL]DWLRQ SURJUDPPHV




FKDQJHV WR SURYLVLRQDO UHTXLUHPHQWV LQ UHVSRQVH WR PDFURILQDQFLDO FRQGLWLRQV RU VHFWRUDO
FRQVLGHUDWLRQV7KHUHTXLUHGSURYLVLRQVDUHHVWLPDWHGIURPWKHSDVW WKUHH\HDU ORVVH[SHULHQFH
LQ HDFK FDWHJRU\ ,W LV QRW D IRUZDUG SURYLVLRQLQJ G\QDPLF V\VWHP WKDW ZRXOG DFW DV
FRXQWHUF\FOLFDO-LPpQH]HWDO7KHPDLQUHJXODWRU\FKDQJHVWKDWDIIHFWHGSURYLVLRQLQJ
ZHUHFKDQJHVLQORDQFODVVLILFDWLRQVWDQGDUGVZKLFKZHUHSDUWLFXODUO\LQWHQVHLQWKHODWHV
DQG HDUO\ V ZKHQ -DSDQ WLJKWHQHG LWV ORDQ FODVVLILFDWLRQ JXLGHOLQHV 'HVSLWH H[WHQVLYH
GLVFXVVLRQVDERXWWKHUHTXLUHGFKDQJHVLQWKHSURYLVLRQLQJSUDFWLFHVLQ-DSDQWKHUHKDVQRWEHHQ









ZHUH UHFODVVLILHG DV QRUPDO +RVKL  $OWKRXJK LQ  -DSDQHVH EDQNV¶ FDSLWDO ZDV
ILQDOO\ FODLPHG WR KDYH EHHQ UHVWRUHG +RVKL DQG .DVK\DS  LW LV DUJXHG WKDW D ODUJH
QXPEHU RI EDG GHEWV ZHUH GLVJXLVHG XQWLO WKH HQG RI 0DUFK  LQ UHVSRQVH WR WKH $FW RI
7HPSRUDU\0HDVXUHVWR)DFLOLWDWH)LQDQFLQJIRU60(V+RVKL
5HFHQWVWXGLHVE\+DONRVHWDO0DPDW]DNLVHWDO)XNX\DPDDQG:HEHU
 DPRQJ RWKHUV DUJXH WKDW WKDW WKH -DSDQHVH *RYHUQPHQW¶V GHFLVLRQ QRW WR DGGUHVV WKH





+DONRV HW DO  VKRZ WKDW PHUJHUV DQG DFTXLVLWLRQV 0	$V ZLWKLQ WKH UHJLRQDO
EDQNLQJ VHFWRU FRXOG EH DQ DSSURSULDWH ZD\ RI UHVWRULQJ EDQN DFWLYLWLHV DQG HIILFLHQF\  ,Q
-DSDQ KRZHYHU 0	$ DFWLYLW\ KDV QRW EHHQ VHHQ DV DQ HIIHFWLYH LQVWUXPHQW IRU EDQN
FRQVROLGDWLRQ$OWKRXJK WKH UHJLRQDOEDQNV FDPH WKURXJK WKHJOREDO ILQDQFLDO FULVLV UHODWLYHO\
XQKDUPHG WKHLU ILQDQFLDO SRVLWLRQV KDYH EHHQ JUDGXDOO\ HURGLQJ 7KLV KDV EHHQ FDXVHG E\ D







7KH HPSLULFDO UHVHDUFK RQ -DSDQHVH EDQNLQJ LV UHODWLYHO\ ULFK LQ ERWK TXDQWLWDWLYH DQG
TXDOLWDWLYHDQDO\VHV ,Q WKHODVW WZRGHFDGHV WKHUHKDYHEHHQDQXPEHURIVWXGLHV WKDWDQDO\]H
EDQNHIILFLHQF\LQ-DSDQ$VZHGLVFXVV-DSDQHVHEDQNVKDYHXQGHUJRQHPRUHWKDQDGHFDGHRI
GLIIHUHQWFRQVROLGDWLRQDQGUHVWUXFWXULQJSURFHVVHVDVDFRQVHTXHQFHRIWKHGHHSHFRQRPLFDQG
EDQNLQJ FULVLV LQ WKH HDUO\ V 7KH UHFHQW VWXGLHV IRFXV RQ WKH OLQN EHWZHHQ 13/V DQG
WHFKQLFDOHIILFLHQF\7KHILUVWSXEOLVKHGVWXGLHVRI-DSDQHVHEDQNLQJZKLFKLQFOXGH)XNX\DPD
0F.LOORSHWDO$OWXQEDVHWDO)XNX\DPDDUJXHVWKDW





HW DO  DOVR VKRZ WKDW VFDOH LQHIILFLHQFLHV GRPLQDWH ;LQHIILFLHQFLHV ZLWKLQ -DSDQHVH
FRPPHUFLDOEDQNV
7KH PDMRULW\ RI VWXGLHV RI -DSDQHVH EDQN HIILFLHQF\ DSSO\ WKH '($ )XNX\DPD DQG
:HEHU  DGRSW DQ LQGLUHFW SURGXFWLRQ DSSURDFK WR DQDO\]H LQGLUHFW LQSXW DOORFDWLYH
HIILFLHQF\ RU /XHQEHUJHU RXWSXW JDLQ IXQFWLRQ WKDW LV GHULYHG IURP WKH GLUHFWLRQDO RXWSXW
GLVWDQFHIXQFWLRQDQGWKHFRVWFRQVWUDLQHGGLUHFWLRQDOGLVWDQFHIXQFWLRQ7KHVWXG\FRPSDUHVWKH
RXWSXW WHFKQLFDO HIILFLHQF\ FDOFXODWHG UHODWLYH WR GLUHFW DQG LQGLUHFW RXWSXW SRVVLELOLW\ VHWV ,W


ILQGV WKDW RQ DYHUDJH LQGLUHFW LQSXW DOORFDWLYH LQHIILFLHQF\ LQFUHDVHG IURP  WR  DQG
WKHQGHFOLQHGLQIROORZHGE\JUHDWHULQHIILFLHQF\LQ$IXUWKHUVWXG\E\'UDNHDQG
+DOODOVRDSSOLHVWKH'($WRFDOFXODWHWHFKQLFDODQGVFDOHHIILFLHQF\7KHUHVXOWVUHYHDO
WKDW &LW\ %DQNV GR QRW IXOO\ XWLOL]H HIILFLHQF\ VFDOH DQG WKRVH EDQNV FRXOG QRW JDLQ IURP
UHGXFLQJ;LQHIILFLHQFLHV$GLIIHUHQWPHWKRGRORJLFDODSSURDFKZDVLQWURGXFHGE\/LXDQG7RQH
 7KH\ GHYHORSHG D WKUHHVWDJH QRQSDUDPHWULF DSSURDFK WR HVWLPDWH EDQN HIILFLHQF\
GXULQJ WKHSHULRG IURP WR7KH UHVXOWV VKRZDJUDGXDO LQFUHDVH LQEDQNHIILFLHQF\
'UDNHHWDODSSO\DVODFNVEDVHGPHDVXUHWRHVWLPDWHEDQNHIILFLHQF\GXULQJWKHSHULRG
IURP  WR  7KH\ DOVR ORRN DW WKH GLIIHUHQFHV EHWZHHQ LQWHUPHGLDWLRQ DQG SURGXFWLRQ





WKDW 13/V FDXVHG WKH SUREOHP QRW RQO\ IRU EDQNV EXW DOVR WKDW WKH\ DUH WKH PDLQ EDUULHU WR
LPSURYLQJHFRQRPLFDFWLYLWLHV$OWXQEDVHWDOILQGWKDWWKHVKDUHRI13/VRQ-DSDQHVH
EDQNV¶EDODQFHVKHHWVQHJDWLYHO\DIIHFWEDQNHIILFLHQF\'UDNHDQG+DOOILQGWKDWWDFNOLQJ
WKH LVVXH RI 13/V LV HVVHQWLDO IRU LPSURYLQJ EDQN HIILFLHQF\ 7KH\ VKRZ WKDW WKH SUREOHP LV
SDUWLFXODUO\ HYLGHQWZLWKLQ WKH5HJLRQDO %DQN JURXS:DWDQDEH  VKRZVD OLQNEHWZHHQ
13/VDQGWKHFUHGLWFRQWUDFWLRQLQ-DSDQLQWKHODWHV)XNX\DPDDQG:HEHU DOVR
FRQFOXGHWKDW13/VVKRXOGEHLQFOXGHGLQWKHVWXGLHVRQEDQNHIILFLHQF\DQGFDQQRWEHLJQRUHG









WKH\DIIHFWEDQNHIILFLHQF\)RUH[DPSOH0HVWHU %HUJHU DQG'H<RXQJ 
8FKLGDDQG6DWDNHLQFOXGHG13/VDVDSUR[\IRUDVVHWTXDOLW\7KH\ILQGWKDW13/VKDYH
D QHJDWLYH LPSDFW RQ EDQN HIILFLHQF\ 0HVWHU  +XJKHV DQG 0HVWHU  %HUJHU DQG
0HVWHUSURSRVHWKHXVHRIWKHUDWLRRI13/VWRWRWDOORDQVDVDQHQYLURQPHQWDOYDULDEOH
LQ WKHLU PRGHO 7KHLU UHVXOWV VXSSRUW WKH K\SRWKHVLV RI VRFDOOHG EDG PDQDJHPHQW WKDW ZDV
LQWURGXFHG E\ %HUJHU DQG 'H <RXQJ  5HVWL  XVHV D WUDGLWLRQDO '($ DQDO\VLV WR
DVVHVV FRVW HIILFLHQF\ DQG WHFKQLFDO HIILFLHQF\ RI WKH SRVWPHUJHG ,WDOLDQ EDQNV 7KH RXWSXW
YDULDEOHVWU\WRGHDOZLWKWKHLVVXHRIEDGORDQVE\XVLQJQHWRIEDGORDQVYDULDEOH5HVWL







ORDQV )lUH HW DO  VKRZ WKDW LW LV DSSURSULDWH WR DQDO\]H GHVLUDEOH RXWSXWV ORDQV DQG


XQGHVLUDEOH ORDQV EDG ORDQV DV\PPHWULFDOO\ :H QHHG WR SHQDOL]H ILUPV IRU SURGXFLQJ
XQGHVLUDEOHRXWSXWVDQGFUHGLWWKHGHVLUDEOHRXWSXWVLQWKHPRGHO7KHSUR[\IRUEDGSUREOHP
ORDQVLVORDQORVVSURYLVLRQZKLFKLVLQWURGXFHGLQWKH'($PRGHORI&KDUQHVHWDODV




DSSURDFK WR DVVHVV EDQN HIILFLHQF\ %XW KH H[WHQGV WKH PRGHO E\ LQFOXGLQJ ULVN WR HYDOXDWH




PRUH SUREOHPDWLF WKDQ FRQWUROOLQJ ORDQ TXDOLW\ 3DUN DQG :HEHU  H[DPLQH KRZ 13/V
VKRXOGEHWUHDWHG LQ WKHSURGXFWLRQSURFHVV7KH\VKRZWKDW13/VQHHG WREHFRQVLGHUHGDVD
EDQN XQGHVLUDEOH RXWSXW 6WXGLHV SXEOLVKHG E\ )XNX\DPD DQG :HEHU   $NWKHU
)XNX\DPDDQG:HEHU%DUURVHWDO)XMLLHWDOIXUWKHUH[SDQGWKLVVWUDQG
RI UHVHDUFK RQ EDQN HIILFLHQF\ )XNX\DPD DQG :HEHU  DUJXH WKDW SUREOHP ORDQV DUH D
E\SURGXFWRIORDQSURGXFWLRQDQGDSSHDURQO\DIWHUDORDQKDVEHHQPDGH7KHUHIRUHEDGORDQV
VKRXOG EH WUHDWHG DV DQ XQGHVLUDEOH RXWSXW 7KH PRVW UHFHQW VWXG\ E\ )XNX\DPD DQG :HEHU
D GHYHORSV D G\QDPLF WZRVWDJH QHWZRUN PRGHO RI WKH SURGXFWLRQ SURFHVV ,Q WKH ILUVW
VWDJH RI SURGXFWLRQ EDQNV GHSOR\ WKUHH GHVLUDEOH LQSXWV ODERXU SK\VLFDO FDSLWDO DQG HTXLW\




WLPH WR PD[LPL]H WKH SURGXFWLRQ RI GHVLUDEOH RXWSXWV DQG VLPXOWDQHRXVO\ PLQLPL]H WKH
SURGXFWLRQRIXQGHVLUDEOHRXWSXWV$IXUWKHUVWXG\E\)XNX\DPDDQG:HEHUESURSRVHVD
G\QDPLF QHWZRUN /XHQEHUJHU SURGXFWLYLW\ LQGLFDWRU IRU -DSDQHVH EDQNV 7KHLU G\QDPLF
DSSURDFKDOVRLQFOXGHV13/V 
,QUHODWLRQWRWKHSUHVHQWVWXG\WKHPHWKRGVSUHVHQWHGE\)XNX\DPDDQG:HEHUD
DQG )XNX\DPD DQG :HEHU E KDYH WZR GLVWLQFW FKDUDFWHULVWLFV  D SURGXFWLRQ
LQSXWRXWSXW IUDPHZRUN LQ ZKLFK LQIRUPDWLRQ RQ H[RJHQRXVO\ GHWHUPLQHG SULFHV LV QRW
UHTXLUHG DQG DG\QDPLF IUDPHZRUN ZLWK FDUU\RYHUV  7KHSUHVHQWEDQN UHYHQXHIXQFWLRQ
UHTXLUHV LQIRUPDWLRQ RQ WKH H[RJHQRXVO\ GHWHUPLQHG SULFHV RI JRRG DQG EDG RXWSXWV  7KLV
LQIRUPDWLRQDOORZVXVWRHVWLPDWHUHYHQXHLQHIILFLHQF\DQGWKHFRUUHVSRQGLQJGHFRPSRVLWLRQV
LQWRLQHIILFLHQF\FRPSRQHQWV   +HQFH WKLVVWXG\UHTXLUHVDGGLWLRQDOGDWDLQIRUPDWLRQEXW LW
SURYLGHVDQRXWSXWWDUJHWYHFWRUFRQVLVWHQWZLWKUHYHQXHPD[LPL]DWLRQ   
5HJDUGLQJ G\QDPLFV )XNX\DPD DQG :HEHU DE FRQVWUXFWHG G\QDPLF
SHUIRUPDQFHPHDVXUHVZLWKWKHXVHRIDGGLWLRQDOLQIRUPDWLRQRQFDUU\RYHUDVVHWVZKLFKQHHGWR
EH FDUHIXOO\ GHILQHG  7KH SUHVHQW VWXG\ GRHV QRW UHTXLUH FDUU\RYHUV EHFDXVH LW LV D VWDWLF
QRQG\QDPLFPHWKRG,QDQ\G\QDPLFVSHFLILFDWLRQWKHOHQJWKRIWLPHQHHGVWREHGHWHUPLQHG
EHIRUHKDQG EXW LW LV LPSUDFWLFDO WR FRYHU WKH OLIHWLPH RI WKH DVVHW (PURX]QHMDG DQG
7KDQDVVRXOLV  7KH WLPHVFDOH DIIHFWV WKH RSWLPDO SDWK DQG HIILFLHQF\ HVWLPDWHV DQG WKH
SUHVHQWVWXG\DYRLGVWKLVOLPLWDWLRQE\WKHXVHRIDVWDWLFVHWWLQJ   
,W LVSRVVLEOHWRH[WHQGRXUPRGHO LQWRDSURGXFWLYLW\FKDQJHVHWWLQJZLWK WKHUHYHQXH
IXQFWLRQ LQ ZKLFK FDVH WKH WHFKQRORJLHV VKRXOG EH SULFH GHSHQGHQW  7KH UHVXOWV EDVHG RQ


SURGXFWLRQ DQG SULFHGHSHQGHQW WHFKQRORJ\ VSHFLILFDWLRQV FDQ EH GLIIHUHQW DQG KHQFH VXFK DQ
H[WHQVLRQ ZLWK D FRPSDULVRQ RI YDULRXV PHWKRGV ZLOO IRUP WKH EDVLV IRU LQWHUHVWLQJ IXWXUH




HIILFLHQF\ZLWK '($ 7KH UHDVRQV EHKLQG WKLV DUH OLVWHG DV WKH VKRUWDJH RI D JRRG TXDOLW\ RI
RXWSXW SULFHV $ IXUWKHU DUJXPHQW LV WKDW WKH EUHDNGRZQ RI SURILW HIILFLHQF\ LQWR WHFKQLFDO
HIILFLHQF\DQGDOORFDWLYH HIILFLHQF\ LV QRW D WULYLDO SUREOHP ,Q DGGLWLRQ WKHUH LV DQ H[WHQVLYH
OLWHUDWXUHWKDWWULHVWRMXVWLI\DQDSSURSULDWHVHOHFWLRQRILQSXWVRXWSXWVLQWKHSURGXFWLRQSURFHVV
)ROORZLQJ%HUJHUDQG+XPSUH\¶VVWXG\PRVWHPSLULFDOVWXGLHVDSSO\LQWHUPHGLDWLRQRUD
SURGXFWLRQ DSSURDFK WR HVWLPDWH EDQN HIILFLHQF\ )XUWKHU )HWKL DQG 3DVRXULDV  SURYLGH
HYLGHQFHWKDWWKHLQWHUPHGLDWLRQDSSURDFKLVWKHPRVWXVHGPHWKRGLQHPSLULFDOUHVHDUFK2QHRI
WKH NH\ LVVXHV LV KRZ WR LGHQWLI\ LQSXWVRXWSXWV FRUUHFWO\ ,Q SDUWLFXODU ZKDW LV WKH UROH RI
GHSRVLWV LQ WKH SURGXFWLRQ SURFHVV" 'UDNH HW DO   SURSRVH D PRGLILHG DSSURDFK
FDOOHGWKHSURILWRULHQWHGDSSURDFK,QWKLVDSSURDFKUHYHQXHFRPSRQHQWVDUHWUHDWHGDVRXWSXWV





%DVHGRQ WKLVEULHI OLWHUDWXUH UHYLHZZHKDYHFOHDUO\ LGHQWLILHGJDSV LQ WKH OLWHUDWXUH


)LUVW WKH FXUUHQW VWXGLHV WKDW LQFOXGH 13/V GLUHFWO\ ZLWKLQ WKH PRGHO GR QRW OLQN 13/V ZLWK
EDQN UHYHQXH DQG EDQN UHVHUYHV 7KLV KDV VHYHUH OLPLWDWLRQV VLQFH EDQNV DGMXVW WKHLU ULVN
VWUDWHJ\ WR PHHW SRWHQWLDO UHYHQXH DQG EXLOW XS UHVHUYHV 6HFRQG WKH WZRVWDJH PRGHO
RYHUFRPHVWKHVSHFLILFSUREOHPVZLWKWKHLGHQWLILFDWLRQRIGHSRVLWVLQWKHSURGXFWLRQSURFHVVDV
GLVFXVVHGE\)XNX\DPD DQG0DWRXVHN )LQDOO\ WKHUH LV D UHVWULFWHGQXPEHURI VWXGLHV








7R SURYLGH WKH EDVLFV RI EODFNER[ SURGXFWLRQ WHFKQRORJ\ FRQVLGHU D SURGXFWLRQ WHFKQRORJ\
ZLWK DQ 1GLPHQVLRQDO LQSXW YHFWRU 1[   0GLPHQVLRQDO JRRG RXWSXW YHFWRU 0\   DQG
/GLPHQVLRQDO EDG RXWSXW YHFWRU /E    7KH EDQN SURGXFWLRQ SRVVLELOLW\ VHW 7  LV GHQRWHG
E\
 ^ `      FDQEHSURGXFHGIURP1 0 /7 [ \ E \ E [    u u   
$OWHUQDWLYHO\7LQFDQEHH[SUHVVHGDVWKHRXWSXWSRVVLELOLW\FRUUHVSRQGHQFH   13 3 [ o 
GHQRWHGDV
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ZKHUH  3 [ FDOOHGRXWSXWSRVVLELOLW\VHWUHSUHVHQWVDOOJRRGDQGEDGRXWSXWYHFWRUVWKDWFDQEH
SURGXFHGIURPDJLYHQOHYHORILQSXWV 1[    +HQFH     [ \ 7 \ 3 [     :HDVVXPH
VWURQJGLVSRVDELOLW\RILQSXWV6'[ DQGVWURQJPRQRWRQLFLW\RIJRRGRXWSXWV6'\    


 6' 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 DQG 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 IRU   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7KH 6'[  SURSHUW\VWDWHVWKDWLIWKHH[RJHQRXVLQSXWYHFWRULVLQFUHDVHGIURP[WR [c  WKHQWKH
RULJLQDO EDQN RXWSXW SRVVLELOLW\ VHW  3 [  ZLOO EH FRQWDLQHG LQ WKH UHVXOWLQJ EDQN RXWSXW
SRVVLELOLW\ VHW  3 [c   7KH 6'\  SURSHUW\ VWDWHV WKDW LI WKH JRRG RXWSXW YHFWRU LV GHFUHDVHG
IURP\  WR \c  WKHQ \c  FDQ VWLOO EHSURGXFHG IRUDJLYHQ OHYHORIH[RJHQRXV LQSXWV DQGEDG
RXWSXWV 
1RZ ZH GLVWLQJXLVK EHWZHHQ WZR W\SHV RI JRRG RXWSXWV LQ UHODWLRQ WR EDG RXWSXWV 
2QH W\SH FRQVLVWVRI WKHJRRGRXWSXWV MRLQWO\SURGXFHGZLWKEDGRXWSXWV DQG WKHRWKHU LV WKH
JRRG RXWSXWV ZKRVH SURGXFWLRQ LV QRW MRLQWO\ D ZHDN GLVSRVDEOH ZLWK EDG RXWSXWV  :H
VHJUHJDWHZLWKUHVSHFWWREWKHJRRGRXWSXWYHFWRU\LQWRWZRW\SHVWKHJRRGRXWSXWYHFWRU
0\    WKDWFDXVHVSURGXFWLRQRIEDGRXWSXWV E DQGWKHJRRGRXWSXWYHFWRU 0\    WKDW
GRHV QRW ZKHUH 0 0 0     7KDW LV    0 0\ \ \    u     )ROORZLQJ 6KHSKDUG 
DQG )lUH *URVVNRSI DQG :HEHU  ZH DVVXPH WKDW \  DQG E  DUH MRLQWO\ ZHDNO\




WKH UDWLR RI UHVHUYHV IRU SRVVLEOH ORDQ ORVVHV WR 13/V 7KHVH HVWLPDWHV DOORZ XV WR JDXJH WKH EDQN
UHYHQXH IXQFWLRQ ZKLFK GLIIHUV IURP WKH VWDQGDUG UHYHQXH IXQFWLRQ )URP D PHWKRGRORJLFDO SRLQW RI


 -:'        IRU DQG       
0 0 / 1\ \ E 3 [ [
\ \ E 3 [
T
T T
      u u  d d
 
  
    
7KH-:'SURSHUW\VWDWHVWKDWSURSRUWLRQDOO\UHGXFHGFRQQHFWHGJRRGRXWSXWVDQGEDGRXWSXWVDUH
WHFKQRORJLFDOO\IHDVLEOHJLYHQDIL[HGOHYHORIH[RJHQRXVLQSXWVDQGQRQMRLQWJRRGRXWSXWV  
     5HODWLYH WR  WKH EDQN GLUHFWLRQDO RXWSXW GLVWDQFH IXQFWLRQ     2' [ \ E JG  
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  
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ZKHUH           0 000S S S S S S S    u        LVDSRVLWLYHJRRGRXWSXWSULFHYHFWRUDQG
/Y   LV D SRVLWLYH EDG RXWSXW SULFH YHFWRU  7KH LQQHU SURGXFWV S\   DQG S\  UHSUHVHQW
UHYHQXHV IURP MRLQW DQG QRQMRLQW JRRG RXWSXWV UHVSHFWLYHO\  7KH LQQHU SURGXFW YE 
UHSUHVHQWV WKH FRVW DVVRFLDWHG WR EDG RXWSXWV  7KH REMHFWLYH S\ S\ YE     RI  FDQ EH
LQWHUSUHWHG DV DQ HIIHFWLYH QHW EHQHILW RU UHYHQXH  7KH EDQN UHYHQXH IXQFWLRQ LV D EDQN
UHYHQXH H[WHQVLRQ RI )lUH *URVVNRSI DQG :HEHU¶V  HQYLURQPHQWDO UHYHQXH IXQFWLRQ

YLHZRXUEDQN UHYHQXH IXQFWLRQKDV WKH IROORZLQJFKDUDFWHULVWLFV JRRG RXWSXWV OLQNHGRUXQOLQNHG WR
13/VDVGLVFXVVHGE\(SXUHDQG/DIXHQWH




6LPLODU WR WKH GXDO UHODWLRQVKLS HVWDEOLVKHG E\ )lUH *URVVNRSI DQG :HEHU  WKH
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  1RQSDUDPHWULF7ZRVWDJH1HWZRUN7HFKQRORJ\DQG5HYHQXH)XQFWLRQ 
 
,Q WKLV VHFWLRQ ZH GHYHORS D QRQSDUDPHWULF RU '($ WZRVWDJH QHWZRUN EDQN WHFKQRORJ\
IUDPHZRUN ZKHUH WKH WHUP µWZRVWDJH QHWZRUN EDQN WHFKQRORJ\¶ VKRZV WKDW DOO RXWSXWV RI D
EDQN¶VILUVWVWDJHHQWHULQWRDVHFRQGVWDJH  $VVXPHWKDWWKHUHDUH-EDQNV %DQN   M M - 
ZLWK 1 H[RJHQRXV LQSXWV 0 0 0    ILQDO JRRG RXWSXWV DQG 4  LQWHUPHGLDWH SURGXFWV 
'HILQHWKHREVHUYHGDPRXQWVRIH[RJHQRXVLQSXWVMRLQWJRRGRXWSXWVQRQMRLQWJRRGRXWSXWV
EDG RXWSXWV DQG LQWHUPHGLDWH SURGXFWV RI %DQN M  E\   QM[ Q 1!     PM\ P 0!     
  PM\ P 0!        KME K +!   DQG   TM] T 4!   UHVSHFWLYHO\  'HILQH WKH
LQWHQVLW\ YHFWRUV IRU WKH WZR VWDJHV DV      --O O O    DQG      --O O O    IRU WKH

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7KHVDPSOH LQFOXGHV5HJLRQDO%DQNV , DQG ,, WKDWRSHUDWHG LQ -DSDQ IURP WR7KH
VRXUFH RI RXU GDWDEDVH LV WKH -DSDQHVH %DQNV¶ $VVRFLDWLRQ -%$ 7KH GDWDEDVH LQFOXGHV DOO
RSHUDWLQJEDQNV DQG LVPRUH UHSUHVHQWDWLYH WKDQGDWD WKDWDUH DYDLODEOH IURP%DQN6FRSH7KH
WLPHSHULRGRIRXUDQDO\VLVLVPXFKORQJHUWKDQSXEOLVKHGE\WKHSUHYLRXVUHVHDUFKVWXGLHV
(PSLULFDO VWXGLHV JHQHUDOO\ DSSO\ WZR DSSURDFKHV ZKHQ PHDVXULQJ EDQN RXWSXWV DQG
FRVWV DQG WKHVH KDYH EHHQ H[WHQVLYHO\ GLVFXVVHG LQ 6HDOH\ DQG /LQGOH\  %HUJHU DQG
+XPSKUH\  DQG UHFHQWO\ E\ %HUJHU HW DO  DQG .DXNR  7KH SURGXFWLRQ
DSSURDFK FRQVLGHUV WKDW EDQNV SURGXFH DFFRXQWV RI YDULRXV VL]HV E\ SURFHVVLQJ GHSRVLWV DQG
ORDQV LQFXUULQJ FDSLWDO DQG ODERXU FRVWV 7KH LQWHUPHGLDWLRQ DSSURDFK GHILQHV EDQNV DV
WUDQVIRUPHUV RI GHSRVLWV DQG SXUFKDVHG IXQGV LQWR ORDQV DQG RWKHU DVVHWV 7KH DSSOLFDWLRQ RI
WKHVHWZRDSSURDFKHVXVXDOO\GHSHQGVRQWKHDYDLODELOLW\RIGDWDDQGWKHSXUSRVHRI WKHVWXG\
:H DSSO\ KHUH DQ LQQRYDWLYH LQWHUPHGLDWLRQ DSSURDFK )XNX\DPD DQG 0DWRXVHN  ,Q D
EDQN FRQWH[W ZH QHHG WR GHFLGH ZKHWKHU GHSRVLWV RU UDLVHG IXQGV DUH DQ LQSXW RU RXWSXW





FRQVLGHUHG WREH DQ LQSXWDQGSHUIRUPLQJ ORDQV DQRXWSXW6HH3DUDGL HW DO   :KLOH3DUDGLHW













[  /DERU  1XPEHURIZRUNHUV
[  3K\VLFDOFDSLWDO  3UHPLVHVDQGUHDOHVWDWH
]   ,QWHUPHGLDWHSURGXFW  'HSRVLWV
\   3HUIRUPLQJ ORDQV MRLQWO\ SURGXFHG
JRRGRXWSXWOLQNHGWR13/V
 3HUIRUPLQJORDQV
\   *RRGRXWSXWQRWOLQNHGWREDGV  6HFXULWLHVLQYHVWPHQW
E   %DGRXWSXW  1RQSHUIRUPLQJORDQV
S   3ULFHRI \   LQWHUHVWLQFRPH \ 
S   3ULFHRI \   LQWHUHVWLQFRPH \ 
Y   3ULFHRI E   5HVHUYHIRUSRVVLEOHORDQORVVHV13/V

:H KDYH DOVR PDQXDOO\ FOHDQHG RXU GDWDVHW VLQFH VRPH YDULDEOHV ZHUH PLVVLQJ :H
GHOHWHG %DQN RI 1DJDVDNL IRU 6HSWHPEHU  0DUFK  6HSWHPEHU  0DUFK 





SHULRGV :H DOVR GHOHWHG %DQN RI ,VKLNDZD IRU WKH SHULRG 6HSWHPEHU  EHFDXVH [  E
UHVHUYHV ZHUH QRW UHSRUWHG )LQDOO\ ZH REWDLQHG YDULDEOH ODERXU [ IRU ,VKLNDZD %DQN IRU
6HSWHPEHUDVWKHDYHUDJHRI0DUFKDQG0DUFK
:KHQZHHVWLPDWHGHTVRPHREVHUYDWLRQVKDG]HURRSWLPDOYDOXHVIRUSHUIRUPLQJ
ORDQV \  DQGQRQSHUIRUPLQJ ORDQV E ZKHUH \  DQG E  DUH VLQJOHWRQV IRURXUGDWD  $VDQ
HIILFLHQF\ WDUJHW WKLV LVQRWDFFHSWDEOHEHFDXVHDFRPPHUFLDOEDQN¶VPDLQ DFWLYLW\ LV OHQGLQJ
7KHUHIRUHZHDSSHQGWKHIROORZLQJLQHT  

 \ \t    
([DPLQLQJRXUGDWDVHWVKRZVWKDWDOOEDQNVZLWKWKHH[FHSWLRQRIWKH7RN\R6WDU%DQN
IRU 6HSWHPEHU  KDG UHVXOWV ZLWK SHUIRUPLQJ ORDQV JUHDWHU WKDQ VHFXULWLHV LQYHVWPHQWV 
)XUWKHUPRUH .DQVDL 6DZD\DND %DQN KDG     R15 [ S S Y      \ \ E      IRU 0DUFK  
7KLVLVWKHRQO\EDQNWKDWVKRZVVXFKFKDUDFWHULVWLFV  
,QWKHIROORZLQJSDUWZHSUHVHQWWKHHVWLPDWHVRIWKHPRGHOWKDWZHLQWURGXFHGLQWKH
SUHYLRXV VHFWLRQ $V SUHYLRXVO\ VWDWHG WKH SURSRVHG WZRVWDJH QHWZRUN PRGHO FDSWXUHV D
SURGXFWLRQSURFHVVPRUH FRPSUHKHQVLYHO\ ,QSDUWLFXODUZHPD\TXDQWLI\KRZEDQNVKDYH WR
FKDQJHWKHLUEXVLQHVVDFWLYLWLHV LQRUGHU WRPD[LPL]HWKHLU UHYHQXH6XFKDQDQDO\VLVSURYLGHV
PRUHPHDQLQJIXOUHVXOWVWKDQUHSRUWLQJVWDQGDUGHIILFLHQF\OHYHOV 
7DEOH  UHSRUWV GLIIHUHQFHV EHWZHHQ RSWLPDO DQG DFWXDO OHYHOV RI ERWK RXWSXWV
QRQSHUIRUPLQJORDQVDQGUHYHQXH7KHWHUPµRSWLPDO¶PHDQVWKDWWKHRSWLPDOYDOXHVDUHEDVHG




SULFH RI 13/V PXOWLSOLHG E\ WKH µRSWLPDO¶ DPRXQW RI 13/V GHULYHG IURP WKH EDQN UHYHQXH
PD[LPL]DWLRQ  
:HFDOFXODWHWKHVHFKDQJHVIRULQGLYLGXDO\HDUV7KLVKHOSVXVWRFDSWXUHWKHG\QDPLF
EHKDYLRXU RI WKH REVHUYHG EDQNV )LUVW ZH UHSRUW WKH UHVXOWV IRU ERWK JURXSV LH 5HJLRQDO
%DQNV , DQG ,, 7KH UHVXOW SUHVHQWHG VKRZV WKDW WKHEDQNV RQ DYHUDJH RSHUDWHG FORVH WR WKH
RSWLPDOOHYHOIRUWKHYROXPHRIORDQV\DQGKDGRQO\PDUJLQDOURRPIRUH[SDQVLRQ,QRUGHU
WRDFKLHYHDQRSWLPDOOHYHORIORDQVEDQNVVKRXOGKDYHH[SDQGHGWKHLUORDQVE\SHUFHQWDQG
SHUFHQW LQDQGUHVSHFWLYHO\7KLV LV LQFRQWUDVWZLWK WKHVHFRQGRXWSXWVHFXULWLHV
ZKLFK DUH VXEVWDQWLDOO\ EHORZ WKH RSWLPDO OHYHO :H FDQ VHH WKDW WKH EDQNV FRXOG H[SDQG
VHFXULWLHV DOPRVW WKUHH WLPHV LQ WKH HDUO\ V $W WKH VDPH WLPH WKH EDQNV VWLOO IDFHG D
SUREOHPZLWK13/V7KHDYHUDJHJDSEHWZHHQRSWLPDODQGDFWXDOOHYHOVRI13/VLVHVWLPDWHGLQ
 7KH GLIIHUHQFH LV  SHU FHQW 7KH RXWSXW PL[ RI \\ KDV EHHQ UHGXFHG VLQFH 
EHFDXVHEDQNV UDSLGO\ UHGXFHG OHQGLQJDFWLYLWLHV7KLVKDGDSRVLWLYHHIIHFWRQ WKHYROXPHRI
13/V +RZHYHU WKHVH DGMXVWPHQWV LQ EDQNV¶ DFWLYLWLHV DIIHFWHG EDQN UHYHQXH ZKHQ WKH JDS
EHWZHHQRSWLPDODQGDFWXDOO\GHWHULRUDWHG,QEDQNUHYHQXHZDVWLPHVORZHUWKDQWKH
RSWLPDO OHYHO 2XU GDWD LQGLFDWHV WKDW EDQNV EHQHILWHG IURP WKH HDUO\ UHVWUXFWXULQJ SROLF\
LPSOHPHQWHG E\ WKH DXWKRULWLHV LQ WKH HDUO\ V VHH IRU H[DPSOH 0RQWJRPHU\ DQG
6KLPL]XWDQL+RVKLDQG.DVK\DS7KDWSROLF\FRXOGKDYHOHGWRDQLPSURYHPHQW
LQWKHJDSEHWZHHQRSWLPDODQGDFWXDOWKDWGURSSHGLQWKHIROORZLQJ\HDUWR6LQFHWKHQZH




ZDV WKHQ JUDGXDOO\ UHGXFHG DQG IURP  ZH FDQ VHH WKDW WKHDFWXDO YROXPH RI 13/V KDV
EHHQVPDOOHUWKDQWKHRSWLPDOYDOXHVH[FHSWIRUWKH\HDUVDQG
$IXUWKHUVWHS LQRXUDQDO\VLV LV WRH[SORUHWKHGLIIHUHQFHVEHWZHHQ5HJLRQDO%DQNV ,
DQG ,, $OWKRXJK ERWK JURXSV FRQGXFW VLPLODU DFWLYLWLHV ZH PD\ H[SHFW WKDW WKHLU HIILFLHQF\










 UHVSHFWLYHO\ EHWZHHQ RSWLPDO DQG DFWXDO 13/V LQ  ,W LV IXUWKHU HYLGHQW WKDW ERWK
JURXSVUHSRUWHGDODUJHJDSLQWKHXVHRIRXWSXW\VHFXULWLHV7KHJDSLVPRUHSURQRXQFHGLQ
WKH5HJLRQDO%DQNV,,VHJPHQWZKHUHWKHGLIIHUHQFHEHWZHHQRSWLPDOOHYHOVDQGDFWXDOOHYHOVRI
VHFXULWLHV \ LV DOPRVW  KLJKHU WKDQ LQ 5HJLRQDO %DQNV , 7KLV ILQGLQJ FDQ EH SDUWLDOO\
H[SODLQHGE\WKHIDFWWKDW5HJLRQDO%DQNVLQJHQHUDOZHUHKLVWRULFDOO\PRUHIRFXVHGRQOHQGLQJ
DFWLYLWLHVFRPSDUHGWRODUJH&LW\%DQNV7KHUHVXOWVLQWKHILUVW\HDUVRIRXUDQDO\VLVDOVRUHIOHFW
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OHYHO :H IXUWKHU REVHUYH WKDW WKH SURSRUWLRQ RI KHOG VHFXULWLHV ZDV UDWKHU PDUJLQDO LQ WKH
5HJLRQDO %DQNV ,, JURXS 6R IDU ZH KDYH GLVFXVVHG WKH HVWLPDWHG JDS EHWZHHQ RSWLPDO DQG
DFWXDO OHYHOV RI EDQN UHYHQXH LQSXWV DQG 13/V ,Q WKH IROORZLQJ SDUW ZH VKHG OLJKW RQ EDQN
HIILFLHQF\ $V ZH GLVFXVVHG LQ RXU PHWKRGRORJLFDO VHFWLRQ ZH DSSO\ 1HUORYH¶V UHYHQXH
LQHIILFLHQF\PHDVXUH15,WKDWLVIXUWKHUEURNHQGRZQLQWRWHFKQLFDODQGDOORFDWLYHLQHIILFLHQF\
,Q7DEOHZH UHSRUW RXU UHVXOWV IRU WKH DYHUDJHYDOXHRI15,RQD \HDUO\EDVLV DQG IRUERWK
JURXSVRIEDQNV5HJLRQDO%DQNV,DQG5HJLRQDO%DQNV,,,WLVHYLGHQWWKDWWKHPHDVXUHGOHYHOV
RI 15, DUH UHODWLYHO\ KLJK ZKLFK LQGLFDWHV WKDW 5HJLRQDO %DQNV RSHUDWHG EHORZ WKH RSWLPDO
HIILFLHQF\OHYHOVDOWKRXJKZHREVHUYHDQLPSURYHPHQWLQWKH5HJLRQDO%DQNV,VHJPHQWLQWKH
SHULRGIURP WR ,Q WKHFDVHRI5HJLRQDO%DQNV ,DQG,, WKHUHZDVDQ LPSURYHPHQW
SDUWLFXODUO\ LQ  DQG  $ IXUWKHU LQWHUHVWLQJ ILQGLQJ LV WKDW WKH QXPEHU RI EDQNV WKDW
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)LQDOO\ ZH FRQGXFWHG D VHFRQG VWDJH UHJUHVVLRQ DQDO\VLV XVLQJ WKH SURFHGXUH
GHYHORSHG E\ &KURQRSRXORV HW DO  WR LGHQWLI\ WKH FRYDULDWHV RI WKH 1HUORYLDQ UHYHQXH
LQHIILFLHQF\  :H EULHIO\ H[SODLQ WKH WZRVWDJH UHJUHVVLRQ DQDO\VLV HPSOR\HG LQ WKLV SDSHU 
/HW ÖT  EH DQ HVWLPDWRURIDQXQNQRZQVFDODUSDUDPHWHU T    1RZZHZDQWWRFRQVWUXFWD
WZRVLGHG FRQ¿GHQFH LQWHUYDO IRU T   7KH  D  EDVLF ERRWVWUDS FRQ¿GHQFH LQWHUYDO
ZLWKQRPLQDOFRYHUDJHRI  D  LVH[SUHVVHGDV     Ö Ö Ö ÖD DT T T T T Tª º   « »¬ ¼   ZKHUH




FRQ¿GHQFH LQWHUYDO FDQ EH ZULWWHQ DV Ö ÖD DT T ª º¬ ¼  ZKHUH ÖDT  LV WKH D TXDQWLOH RI ÖT   ,Q WKLV
SDSHU ZH HVWLPDWH WKH EDVLF UDWKHU WKDQ SHUFHQWLOH LQWHUYDO EDVHG RQ ERRWVWUDS LH ZH
HVWLPDWH WKH IROORZLQJ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ZH KDYH D YDULDEOH WKDW PHDVXUHV WKH YROXPH RI EDQNUXSW ORDQV %5/ :HFRPSXWHGDOOWKH
FRHIILFLHQWVE\XVLQJWKHSURSRVHGPHWKRG:HDOVRWUDQVIRUPHGWKH1HUORYLDQ5HYHQXHLQGLFDWRU
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8SSHU ERXQG
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EDVHG RQ GRXEOH 
ERRWVWUDS
8SSHU ERXQG
EDVHG RQ GRXEOH 
ERRWVWUDS
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7DEOHSUHVHQWVIRUFRPSDULVRQUHDVRQVWKHFRQILGHQFHLQWHUYDOVRIWKHFRHIILFLHQWVRI
WKH HIIHFW RI WKH H[RJHQRXV HQYLURQPHQWDO IDFWRUV EDVHG RQ WKH VWDQGDUG VLQJOH ERRWVWUDS
SURFHGXUHVHH6LPDUDQG:LOVRQDQGGRXEOHERRWVWUDSSURFHGXUHVHH&KURQRSRXORVHWDO
,WLVHYLGHQWWKDWLQDOOFDVHVWKHFRQILGHQFHLQWHUYDOVHVWLPDWHGXVLQJWKHVLQJOHERRWVWUDS
SURFHGXUH KDYH D JUHDWHU UDQJH FRPSDUHG WR WKH RQHV HVWLPDWHG ZKHQ DSSO\LQJ WKH GRXEOH
ERRWVWUDSSURFHGXUH  )RUWKHVLQJOHERRWVWUDSSURFHGXUHWKHORZHULQWHUYDOLVQHJDWLYHZKHUHDV
WKHKLJKHULVSRVLWLYH,QIDFWDV&KURQRSRXORVHWDOSVXJJHVWLQFDVHVZKHUHWKH
VXP RI LQSXWV DQG RXWSXWV DUH JUHDWHU WKDQ  WKH FRQYHUJHQFH RI WKH FRQILGHQFH LQWHUYDOV
FDOFXODWHGZLWKWKHVLQJOHERRWVWUDSSURFHGXUHLVQRQPRQRWRQLFVXJJHVWLQJDQLQFUHDVHLQWKH
FRYHUDJH HUURU$V D UHVXOWZHDGRSW WKHFRQILGHQFH LQWHUYDOV FDOFXODWHGEDVHGRQ WKHGRXEOH
ERRWVWUDSSURFHGXUH7KHUHVXOWVVXJJHVWWKDWDOOWKHVLJQVRIWKHFRHIILFLHQWDUHDOLJQHGZLWKWKH
UHODWHGOLWHUDWXUH
   

&RQFOXVLRQ
7KLV SDSHU FRQWULEXWHV WR FXUUHQW UHVHDUFK RQ EDQN HIILFLHQF\ E\ LQWURGXFLQJ DQ DGYDQFHG
WZRVWDJHPRGHO WRHVWLPDWHEDQNUHYHQXHHIILFLHQF\7KHSURSRVHGPRGHOXQLTXHO\FRPELQHV
13/V ZLWK WKH EDQN UHYHQXH IXQFWLRQ 7KH SDSHU LPSURYHV WKH HVWDEOLVKHG PHWKRGRORJLFDO
FRQFHSWRIDWZRVWDJHPRGHOWKDWKDVDOUHDG\EHHQLQWURGXFHGLQWKHEDQNHIILFLHQF\OLWHUDWXUH









:HVKRZWKDW-DSDQHVH5HJLRQDO%DQNVKDYHQRWDFKLHYHG WKHRSWLPDO OHYHOV LQWKHLU
SURGXFWLRQSURFHVVHV ,Q WHUPVRI13/V LW LVHYLGHQW WKDW WKHJDSEHWZHHQRSWLPDO OHYHOVDQG
DFWXDO OHYHOV RI 13/V KDYH VLJQLILFDQWO\ GHFUHDVHG DQG EHFDPH HYHQ SRVLWLYH IURP 
RQZDUGV7KDWUHIOHFWVWKHUHVWUXFWXULQJSURFHVVXQGHUWDNHQE\WKH5HJLRQDO%DQNVLQWKHHDUO\
VZKHQ WKHEDQNV¶13/VZHUHZULWWHQRII7KHUH LV IXUWKHU HYLGHQFHRI D VXEVWDQWLDO JDS
EHWZHHQWKHRSWLPDOOHYHODQGDFWXDOOHYHORI\VHFXULWLHVDQGRWKHUHDUQLQJDVVHWV7KHUHVXOWV
LQGLFDWHWKDW5HJLRQDO%DQNVDQGLQSDUWLFXODU5HJLRQDO%DQNV,,VKRXOGH[SDQGWKHLUDFWLYLWLHV
LQ VHFXULWLHVDQGRWKHUHDUQLQJDVVHWV%DQNPDQDJHPHQW VKRXOGDGGUHVV WKLV VSHFLILF LVVXHRI
XQGHUSURGXFWLRQ,QWHUPVRIWKHRXWSXW\ORDQVWKHEDQNFDQDOVRH[SDQGWKHLUDFWLYLWLHV%XW
WKH UHOXFWDQFHRIEDQNV WR H[SDQG WKHLU OHQGLQJ DFWLYLWLHV FRUUHVSRQGVZLWK WKHKLJK OHYHOV RI
XQFHUWDLQW\ DERXW WKH ILQDQFLDO VWDELOLW\ RI SRWHQWLDO ERUURZHUV 2XU DQDO\VLV VKRZV WKDW
5HJLRQDO%DQNV,DFKLHYHGVXERSWLPDOUHYHQXH7KHSHDNJDSEHWZHHQRSWLPDODQGDFWXDOOHYHOV
RI EDQN UHYHQXH LV  DQG  WLPHV ORZHU WKDQ WKH RSWLPDO OHYHO LQ  DQG 
UHVSHFWLYHO\7KLVJDSUHGXFHGLQDQG:HPD\DVVXPHWKDWWKHHVWLPDWHGVXERSWLPDO
UHYHQXHLVQRWRQO\EHFDXVHRIEDQNV¶PDQDJHULDOSROLF\DQGVWUDWHJ\EXWDOVRUHIOHFWVHFRQRPLF
XQFHUWDLQWLHV7KH5HJLRQDO%DQNV LQSDUWLFXODUO\GRQRWZDQW WR UHGXFH WKHYROXPHRIQHZO\


FUHDWHG 13/V :H H[SORUH RXU UHVXOWV IXUWKHU LQ RXU DQDO\VLV :H FRPSDUH IRU H[DPSOH WKH
GLIIHUHQFHVEHWZHHQ5HJLRQDO%DQNV,DQG,,LQRUGHUWRXQGHUVWDQGLIWKHUHDUHVRPHVXEVWDQWLDO




DQG DFWXDO UHYHQXH DUH VXEVWDQWLDOO\ GLIIHUHQW EHWZHHQ WKHVH WZR JURXSV RI EDQNV 5HJLRQDO




 1HUORYH¶V LQHIILFLHQF\ LQGLFDWRU DOORZV XV WR GLVDJJUHJDWH EDQN LQHIILFLHQF\ LQWR
GLUHFWLRQDORXWSXWLQHIILFLHQF\WHFKQLFDOHIILFLHQF\DQGDOORFDWLYHLQHIILFLHQF\,QDGGLWLRQZH
DUHDEOHWRLGHQWLI\ZKHWKHUUHYHQXHLQHIILFLHQF\LVFDXVHGE\WHFKQLFDORUDOORFDWLYHLQHIILFLHQF\
:HVKRZ WKDW5HJLRQDO%DQNV ,,H[KLELW UHODWLYHO\KLJKGHJUHHVRI$,(DIWHU7KHPDLQ
VRXUFHRIEDQN LQHIILFLHQF\FRPHV IURPDOORFDWLYHHIILFLHQF\7KHVH UHVXOWV LQGLFDWH WKDWEDQN
PDQDJHUVKDYH WR LPSURYH WKHFRVWDVSHFWVRI WKHLURSHUDWLRQ%DVHGRQ WKHQDWXUHRI5HJLQDO
%DQNV¶DFWLYLWLHVLWLVHYLGHQWWKDWEDQNVKDYHDODUJHYROXPHRIIL[HGDVVHWVSDUWLFXODUO\RIILFHV
DQG EUDQFKHV 7KH RSWLPDOL]DWLRQ RI EUDQFKHV ZRXOG DOVR OHDG DW WKH VDPH WLPH WR IXUWKHU
UHGXFWLRQRI ODERXUFRVWV ,W LVZHOOGRFXPHQWHG WKDW WKH-DSDQHVHEDQNVDUHTXLWH ODERXUFRVW
LQHIILFLHQW %DUURV HW DO  :H DOVR LGHQWLI\ WKDW WKH EDQNV ZRXOG EHQHILW IURP KLJKHU









KHOS WR YHULI\ D K\SRWKHVLV WKDW EDQNV¶ DFWLYLWLHV DUH GHWHUPLQHG E\ HFRQRPLF GHYHORSPHQW
DFURVV -DSDQ ,WZRXOGEH LQWHUHVWLQJ WRFRQILUP WKDW WKHJHRJUDSKLFDO ORFDWLRQRI WKRVHEDQNV
KDV DQ LPSDFW RQ WKHLU HIILFLHQF\ 2QH PD\ H[SHFW WKDW EDQNV ORFDWHG LQ WKH SUHIHFWXUHV ZLWK
ORZHUHFRQRPLFJURZWKSRWHQWLDOPLJKWVKRZORZHUHIILFLHQF\  )XWXUHGDWDPLJKWDOVRUHYHDO






























'HUHJXODWLRQ RI 1RUZHJLDQ %DQNLQJ 6FDQGLQDYLDQ -RXUQDO RI (FRQRPLFV 
6













&KDPEHUV 5* &KXQJ < DQG )DUH 5   %HQHILW DQG GLVWDQFH IXQFWLRQV -RXUQDO RI
(FRQRPLF7KHRU\±
&KDUQHV $ &RRSHU :: +XDQJ =0  3RO\KHGUDO &RQHUDWLR '($ 0RGHO ZLWK DQ
,OOXVWUDWLYH$SSOLFDWLRQWR/DUJH&RPPHUFLDO%DQNV-RXUQDORI(FRQRPHWULFV
&KURQRSRXORV '. *LUDUGRQH & 1DQNHUYLV -&  'RXEOH ERRWVWUDS FRQILGHQFH
LQWHUYDOVLQWKHWZRVWDJH'($DSSURDFK-RXUQDORI7LPH6HULHV$QDO\VLV
'UDNH /+DOO0 (IILFLHQF\ LQ -DSDQHVH%DQNLQJ$QHPSLULFDO DQDO\VLV -RXUQDORI
%DQNLQJDQG)LQDQFH 










)lUH 5 *URVVNRSI 6  1RQSDUDPHWULF SURGXFWLYLW\ DQDO\VLV ZLWK XQGHVLUDEOH RXWSXWV
&RPPHQW$PHULFDQ-RXUQDORI$JULFXOWXUDO(FRQRPLFV±
)lUH 5 *URVVNRSI 6  $ FRPPHQW RQ ZHDN GLVSRVDELOLW\ LQ SURGXFWLRQ DQDO\VLV
$PHULFDQ-RXUQDORI$JULFXOWXUDO(FRQRPLFV±
)lUH 5 *URVVNRSI 6 /RYHOO &$. 3DVXUND &  0XOWLODWHUDO 3URGXFWLYLW\
&RPSDULVRQV:KHQ6RPH2XWSXWVDUH8QGHVLUDEOH$1RQSDUDPHWULF$SSURDFK5HYLHZRI
(FRQRPLFVDQG6WDWLVWLFV






)HWKL 0 3DVLRXUDV )  $VVHVVLQJ EDQN HIILFLHQF\ DQG SHUIRUPDQFH ZLWK RSHUDWLRQDO
UHVHDUFK DQG DUWLILFLDO LQWHOOLJHQFH WHFKQLTXHV $ VXUYH\ (XURSHDQ -RXUQDO RI 2SHUDWLRQDO
5HVHDUFK 





)XNDR 0  %HLNRNXKDWVX .LQ¶\X .LNL WR 1LKRQ QR .LQ¶\X 6\VWHP *OREDO )LQDQFLDO
&ULVLV DQG -DSDQHVH )LQDQFLDO 6\VWHP -DSDQ &HQWHU IRU (FRQRPLF 5HVHDUFK )LQDQFLDO
6WXG\1R2FWREHU
)XNDR 0  )LQDQFLDO 6HFWRU 3URILWDELOLW\ DQG 'RXEOH*HDULQJ 1%(5 :RUNLQJ 3DSHU
6HULHVDYDLODEOHDWKWWSZZZQEHURUJSDSHUVZ
)XNX\DPD + :HEHU :/  (VWLPDWLQJ 2XWSXW $OORFDWLYH (IILFLHQF\ DQG 3URGXFWLYLW\
&KDQJH $SSOLFDWLRQ WR -DSDQHVH %DQNV (XURSHDQ -RXUQDO RI 2SHUDWLRQDO 5HVHDUFK 

)XNX\DPD +  7HFKQLFDO DQG VFDOH HIILFLHQF\ RI -DSDQHVH FRPPHUFLDO EDQNV $
QRQSDUDPHWULFDSSURDFK$SSOLHG(FRQRPLFV







)XNX\DPD+:HEHU :/ (VWLPDWLQJ LQHIILFLHQF\ WHFKQRORJLFDO FKDQJHDQG VKDGRZ
















+RVKL 7  7KH +LGGHQ 5LVNV LQ -DSDQ¶V )LQDQFLDO 6\VWHP 1,5$ 2SLQLRQ 3DSHU 
'HFHPEHU
+RVKL 7 .DVK\DS $.  :LOO WKH 86 %DQN 5HFDSLWDOL]DWLRQ 6XFFHHG" (LJKW /HVVRQV
IURP-DSDQ-RXUQDORI)LQDQFLDO(FRQRPLFV
+XJKHV -3 DQG /- 0HVWHU  $ 4XDOLW\ DQG 5LVN$GMXVWHG &RVW )XQFWLRQ IRU %DQNV
(YLGHQFHRQWKHµ7RR%LJ7R)DLO¶'RFWULQH-RXUQDORI3URGXFWLYLW\$QDO\VLV
-LPpQH] * 2QJHQD 6 3H\GUR - 6DXULQD -  &UHGLW 6XSSO\ DQG 0RQHWDU\ 3ROLF\
,GHQWLI\LQJ WKH%DQN%DODQFH6KHHW&KDQQHOZLWK/RDQ$SSOLFDWLRQV$PHULFDQ(FRQRPLF
5HYLHZ±














0F.LOORS ' *ODVV - 0RULNDZD <  7KH FRPSRVLWH FRVW IXQFWLRQ DQG HIILFLHQF\ LQ
JLDQW-DSDQHVHEDQNV-RXUQDORI%DQNLQJDQG)LQDQFH

































:DWDQDEH :  3UXGHQWLDO 5HJXODWLRQ DQG WKH ³&UHGLW &UXQFK´ (YLGHQFH IURP -DSDQ
-RXUQDORI0RQH\&UHGLWDQG%DQNLQJ
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